Objectives-To evaluate in a group of physicians the relation between burnout, demographic or job characteristics, anxiety, and immune variables. Methods-Seventy one physicians of all grades were recruited among diVerent departments to a cross sectional survey. The Maslach burnout inventory, scales of emotional exhaustion, depersonalisation, and personal accomplishment, the trait scale of anxiety inventory (STAI-Y2), and a questionnaire on personal and professional characteristics were administered.
In occupational health research, topics on work stress have been identified as a priority. 1 Indeed, the prevalence of exposure to psychological overload and the corresponding health eVects have increased during the past decades and will probably increase even further in the near future. 2 Healthcare personnel are particularly at risk of developing work related psychological disorders, impacting negatively on patient care. Furthermore, it has been suggested that recent reforms in the National Health System threaten to increase emotional distress and decrease satisfaction that doctors derive from their work. 3 The outcome of continued exposure to overwork, resulting in a progressive inability to carry out the responsibilities of the job has been termed burnout. For the assessment of the syndrome, still not recognised as illness, one of the more widely known models is that proposed by Maslach and Jackson. 4 The Maslach burnout inventory is a short, easily administered measure with good reliability and may be useful for appraising levels of work related strain in diVerent work environments.
The inventory has been largely used on healthcare providers and the link between burnout and several salient, work related, personal criteria has been described. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] Several important issues on its underlying causes and biological eVects remain to be considered. As far as we know, no publications are available on the involvement of cellular immunity in the burnout syndrome, except for a recent study on natural killer cells in a group of male oYce workers. 16 Chronic psychological stress has been suggested to alter several immunological processes and exhaustive reviews have recently been published about this. [17] [18] [19] [20] [21] Moreover, it has been proved that personality factors and social characteristics, such as anxiety, emotional stability, depression, loneliness, coping reaction style, and social support, render people more or less susceptible to stress induced immune changes. [22] [23] [24] [25] [26] [27] Recent studies suggest that burnout also may reflect enduring qualities of the person, and not only a stress reaction induced by the situation. Indeed, diVerent personality factors accounted for a significant portion of the variation in burnout scores, 28 and anxiety as well as other personality traits were significant factors in outlining a profile of highly burned out health workers. 29 The aims of this study were as follows: (a) to measure burnout in a group of physicians; (b) to evaluate demographic and professional variables able to predict the level of distress; (c) to assess the contribution of trait anxiety to the experience of burnout; (d) to investigate the association of the individual degree of burnout with several immune variables.
Materials and methods
The sample examined consisted of 71 physicians from three diVerent hospitals in Modena (Italy); 51 of them were working in anaesthesiology and intensive care, and 20 were organising health policy and management, not involved directly with patients. They represent the 78.9% of the initial sample of 90 approached. Eight were excluded because they were >50 years of age or had been absent from service in the past 6 months, the others did not respond. Participants were invited to a meeting about the purpose of the study, and to explain in detail the arrangements for confidentiality and management of data, to answer questions, and gain cooperation.
The protocol included the Maslach burnout inventory and the trait scale of anxiety inventory (STAI-Y2), Italian versions, to assess the levels of burnout and trait anxiety, respectively. 30 31 The Maslach burnout inventory consists of three scales: emotional exhaustion referring to the emotional stress and exhaustion at work, depersonalisation evaluating the development of emotional isolation at work, personal accomplishment evaluating the degree of satisfaction with work. The Italian version of the Maslach burnout inventory reports the expected levels for the Italian health workers, obtained on a representative group of 748 people, 30 whereas STAI-Y2 describes the expected values for the Italian population divided according to sex. 31 These normative data were used to indirectly compare results from our sample. A third questionnaire collected detailed information on demographic and professional characteristics, and on lifestyle (smoking habits, alcohol, drug, and coVee intake, sleeping habits, physical activity). Body mass index was calculated as weight (kg) / height (m 2 ) The subjects completed questionnaires at home in one sitting and returned them in an anonymous form.
Blood samples (15 ml) were taken between 0700 and 0800, after a free weekend and a peaceful night, and before beginning their working activity. The subjects were asked to sit quietly for a 15 minute period, and to avoid smoking or drinking before taking blood. Red and white cells were counted with a Coulter device. Lymphocyte subpopulations were measured with Coulter monoclonal antibodies and an indirect immunofluorescence technique standardised for Italian blood donors. 32 Measured variables were the pan T cell population (CD3), T helper cells (CD4), T suppressor cells (CD8), CD4/CD8, B cells (CD19), and natural killer cells (CD16 + -CD3 -). The natural killer (NK) cell activity was measured with a 4 hour non-radioactive Cr release assay from labelled K562 tumour cells, adopting a new method standardised within our laboratory. 33 34 At the end of the study, participants received a letter with their individual results and a brief summary report. A further meeting was organised to communicate general results, and to give further explanation of their results at a personal level.
Statistical analyses were performed with SPSS version 8.0. Normality of data distribution was tested by Kolmogorov-Smirnov test; when the distribution was not normal, a log transformation of data was applied. Unpaired Student's t test and one way analysis of variance (ANOVA) were applied to test the eVects of personal and professional variables on the burnout scores. Based on results obtained by descriptive analyses, a stepwise multiple regression analysis was applied. In a first model, scores of for each Maslach burnout inventory scale were separately introduced as dependent variables, whereas independent ones were the demographic and professional characteristics associated with the Maslach burnout inventory scales in the univariate analysis. The introduction of all the variables considered did not change the results. The variables considered were: sex (male, female), age (years), marital status (single, married), children at home (n), working activity (patient contact no, yes), job position (vice head, assistant, IV, III, and II years postgraduate), and duration of service (years). In a second model, the anxiety score was added to the predictors. Finally, anxiety was subjected to regression analysis to evaluate demographic and job characteristics able to aVect this enduring personal quality. Pearson's correlations were performed to evaluate the relation between the Maslach burnout inventory scores, anxiety, and immune variables. Stepwise multiple regression analyses were also applied to test for associations between immune variables and the burnout scores. Each immune test was separately introduced as a dependent variable, whereas independent ones were the Maslach burnout inventory and anxiety scores; potential confounders were sex, age, smoking habits (cigarettes/day), duration of service, and job position, which were associated with either the Maslach burnout inventory scales or distribu- The burnout scores were stratified into low, medium, and high categories according to the cut oV points (tertile distribution) given for Italian health workers. 30 If an overall analysis of covariance test showed a significant eVect, then Tukey's multiple comparison test was performed to determine which categories were diVerent.
Results
The demographic and professional characteristics of physicians included in the study are shown in table 1. Subjects ranged in age from 24 to 50, and were almost equally distributed for sex and marital status. Job positions were, 36 regular staV members (assistant or vice head); some of them were also involved in teaching activities, and the rest were in postgraduate training in either anaesthesiology or intensive care, or hygiene and preventive medicine.
Twenty six out of 71 (36.6%) were smokers with a mean (SD) consumption of 13.3 (5.4) cigarettes a day. Most (83.3%) drank coVee regularly (mean 2.4 (1.1) cups a day); 73.2% drank alcohol (73.2%), whereas only nine (12.7%) took drugs regularly. The mean (SD) sleeping time a night was 6.9 (0.9) hours. Table 2 presents results of the Maslach burnout inventory scales for the sample as a whole and the sexes separately. No significant diVerences between men and women were found, although women had higher means on the emotional exhaustion and depersonalisation scales. Compared with the normative data from Italian health workers, 30 our sample shows a slightly higher score on the personal accomplishment scale and lower on the other scales. This resulted in a higher percentage of subjects with low burnout: emotional exhaustion=47.9%, depersonalisation=43.7%, personal accomplishment=53.5% (expected 33.3%). The trait anxiety score was 37.23 (9.02) (range 20-72), slightly higher in women than men (39.31 (7.11) v 35.51 (10.10), NS), but similar to the normative mean value (41.27 (9.68) v 36.47 (9.60)). 31 Emotional exhaustion was positively related to depersonalisation and trait anxiety (r=0.48 and 0.56, respectively, p<0.001) and negatively to personal accomplishment (r=−0.42, p<0.001). Anxiety was positively associated with depersonalisation (r=0.26, p<0.05) and negatively with personal accomplishment (r=−0.37, p<0.005). Lastly, depersonalisation and personal accomplishment were poorly related (r=−0.24, p<0.05).
Stepwise regressions for the burnout scales are presented in table 3. In the model 1, the main predictors of emotional exhaustion were job position, marital status, and sex, indicating that high graded, single, and female physicians have higher levels of emotional exhaustion. These results changed in the model 2, and trait anxiety became the best predictor (positive), followed by the type of work (physicians with patient contact > physicians without contact). The whole model explained 34.1% of the variation in emotional exhaustion. As expected, the main predictor of depersonalisation was to work with patients, but again a positive influence of anxiety was found. Anxiety was the only variable inversely related to personal accomplishment. By introducing anxiety scores as the dependent variable, only the duration of service entered in the model was positively associated with this personality trait (F=6.91, p<0.002, R 2 =0.145, not shown). The personal accomplishment scores were positively related to number (log) and percentage of total lymphocytes (r=0.273, p<0.05; Mean corrected values (ANCOVA) of the immune variables in the subjects grouped according to the personal accomplishment categories (low, medium, high) are presented in the figure. This shows a significant positive relation between personal accomplishment and each immune variable. At the final analysis, physicians with high personal accomplishment (score <29) had a significantly higher number and percentage of lymphocytes, number of T cells (CD3), T helper cells (CD4), and T suppressor cells (CD8) compared with those with low personal accomplishment (score >37). As stepwise multiple regression analyses confirmed these relations after controlling for the same potential confounders, only data from ANCOVA have been presented.
No other immune variable was significantly related to personal accomplishment or to the other Maslach burnout inventory scales.
Discussion
In our group of physicians, professional characteristics, sociodemographic variables, and trait anxiety were significant predictors of burnout. A large portion of the variation of the emotional exhaustion scale was associated with marital status, sex, and job characteristics (qualification, working activity), whereas only the type of work explained a portion of variation in depersonalisation. The risk profile obtained suggests that to have a position of high responsibility, to be single, and to be female are risk factors for higher levels of emotional exhaustion, whereas depersonalisation is strictly related to a repetitive contact with patients. A similar risk profile was drawn up in a random sample of professionals in Spain: to be female, >44 years old, with no stable partner, with >29 years of service, working in a specialised department, with a high number of patients under her responsibility, and with a working week of 36-40 hours. 35 As in other studies, age and years of practice were not significant predictors of burnout, 7 9 whereas an association between emotional exhaustion and certain personal characteristics such as age and marital status have been already reported. 36 This study highlights the relation between burnout and trait anxiety, an enduring personal quality. Indeed, anxiety contributed significantly to the scores for emotional exhaustion, depersonalisation (positively), and personal accomplishment (negatively), even after the other demographic and professional variables were controlled. Significant associations between anxiety and the Maslach burnout inventory scales, particularly emotional exhaustion, have been already described in a longitudinal study which underlines the contribution of personality to the experience of burnout. 28 Significant associations between burnout, personal accomplishment, anxiety, and depression were also found in HIV and AIDS healthcare workers, in psychiatric hospital staV, and other health workers. 29 37 38 These findings suggest that enduring personal characteristics, and not only situational variables, should be adequately considered in the prevention, intervention, and treatment of burnout.
The average level of burnout in the sample examined was slightly lower than that expected for the Italian healthcare personnel. Explanations include the relatively young age of the group examined and the selection of physicians with diVerent levels of stress in terms of contact with patients. Both factors have been carefully matched. The young age was selected to avoid possible changes in both immune variables and burnout levels, 15 36 and to have a more homogeneous group for lifestyle and family, education, and attitude towards work. The inclusion of physicians with diVerent qualification and type of work have been considered of particular value in obtaining a larger range of burnout scores.
For the relation between burnout and immune variables, in our group of relatively young physicians there is evidence that high personal accomplishment scorers are more likely to have lymphocyte and T cell counts above the normal range. The meaning of this is not clear, although we could speculate that the feeling of reward and success to receive pleasure and gratification from work may help to stimulate the immune defences of healthcare workers. By contrast, there is no evidence that to work hard, to feel tired from work, and to have a cynical reaction towards patient care is actually associated with immunosuppression. As it has been suggested that chronic psychological stress negatively modifies immunological responses, 16 23-25 these findings support the view that burnout, at least in our group, represents a defensive reaction to high clinical CD8 (suppressor) (log n) * workloads. Undoubtedly, in our physicians high emotional exhaustion and depersonalisation scores seem to be counterbalanced by high personal accomplishment (table 2) , and it is well known that hard work may lead to burnout but achievement through work that is held in high regard by others, and doing work that is highly valued correlate negatively with job stress. 12 36 39 Personal accomplishment has been positively associated with various personality dimensions-such as extraversion, agreeableness, and conscientiousness-and negatively with vulnerability 28 40 and anxiety, as in our sample. However, in our study personal accomplishment was not related to demographic and professional characteristics, nor with job satisfaction evaluated by others. 14 Based on these findings, it seems reasonable to conclude that personal accomplishment has little to do with work environment and is more closely associated with those personality dimensions that underlie wellbeing. A positive influence of individual psychological characteristics on the immune system has been previously reported: subjects who were emotionally stable and not anxious responded to a natural psychological stressor (academic examination) with increased natural killer cell activity, whereas the opposite was found in subjects with low emotional stability and high anxiety. 26 Our results indicate that, independently of the workload, to evaluate oneself positively, to be hard working, active, agreeable, and motivated, particularly with regard to work in the health services, is associated with selective and positive eVects on immune cell counts in peripheral blood. Additional research is needed to specify the mechanism involved and to investigate the health eVects associated with these findings. Actually, this question cannot be answered by the available data and definite conclusions cannot be drawn.
